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b DEPARTMENT OF TFE .RMY
NEW ENGLAND DIVISION. CORPS OF E,4GINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254

REPLY TO
ATTENTION OF:

NEDED SEP 18 ,1

Honorable William A. O'Neill
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor O'Neill: S

Inclosed is a copy of the Farm Brook Site 2A Dam (CT-01546) Phase I
Inspection Report, prepared under the National Program for Inspection
of Non-Federal Dams. This report is based upon a visual inspection, a
review of the past performance and a brief hydrological study of the
dam. I approve the report and support the findings and recommendations S
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

Copies of this report have been forwarded to the Department of Environ-
mental Protection. Copies will be available to the public in thirty
days. •

I wish to thank you and the Department of Environmental Protection for
your cooperation in this program.

Sincerely,

Incl C. E. EDGAR, III
As stated Colonel, Corps of Engineers

Division Engineer

S
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

- IDENTIFICATION NO: CT -01546

NAME OF DAM: Farm Brook Site 2A Darn

TO4N: Hamden

COUNTY AND STATE: New Haven County, Connecticut

STREAM: Wilmot Brook

*DATE OF INSPECTION: June 2, 1981

BRIEF ASSESSMENT

Farm Brook Site 2A Dam, one of two dams (See Farm Brook

Site 2B Dam CT-01547 Report) impounding water at the Site 2

Reservoir consists of an earth embankment approximately 440 ft.

long with top width of 14 ft. and a maximum height of 29 ft.

The low level outlet for the project is the principal spillway

which consists of a three stage reinforced concrete intake riser,

a 30-inch reinforced concrete pipe and a 16 ft. long impact basin.

In addition to the low-level outlet, there is a 210 ft. wide,

grassed trapezoidal channel at the dam's west end serving as the

emergency spillway.

Based on the visual inspection and review of available plans

and reports,Farm Brook Site 2A Dam is judged to be in good condition;

however, since the reservoir did not contain much impoundment at

the time of inspection, any possible seepage conditions at the

dam could not be ascertained.



As per the Corps of Engineers' Recommended Guidelines for

Safety Inspection of Dams, the Farm Brook Site 2A Dam is classified

~I as 'Intermediate' in size with high hazard potential. A test

flood equal to the probable maximum flood (P?4F) was selected in

accordance with the Corps of Engineers' Guidelines. The calculated

test flood inflow of 6000 cfs, which includes a 2000 cfs breach flow

from the Farmbrook Site 1 Reservoir, results in a routed outflow of

5980 cfs of which 4130 cfs and 1850 cfs respectively pass over the spill-

ways of Site 2A and Site 2B dams. With the water level at the top of the

Site 2A dam the maximum spillway capacity is 8700 cfs which is 210%

of the Site 2A routed outflow.

The storage capacity of the reservoir at the top of the dam

is 1190 ac. ft.

As the dam is a 'high' hazard potential a breach may result

in excessive economic loss and endangerment of more than a few

lives. Therefore, an emergency operation plan, including a

downstream warning system should be prepared and implemented.

It is recommended that the owner employ a qualified registered

engineer to do the following within two years of receipt of this

report:

Inspect the dami during the time floodwater is impounded in

the reservoir with particular attention to locating possible

seepage.

In addition to these recommendations, there are also several

remedial measures contained in Section 7 which should be carried

out by the owner within two years receipt of this report.
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This Phase I Inspection Report on Farm Brook Site 2A Dam (CT-01546)
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
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PREFACE

This report is prepared under guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for Phase I

Investigations. Copies of these guidelines may be obtained from

the Office of Chief of Engineers, Washington, D.C. 20314. The

purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The

assessment of the general condition of the dam is based upon available

data and visual inspections. Detailed investigation, and analyses

involving topographic mapping, subsurface investigations, testing,

and detailed computational evaluations are beyond the scope of a

Phase I investigation: however, the investigation is intended to

identify any need for such studies.

In reviewing this report, it should be realized that the

reported condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection

team. In cases where the reservoir was lowered or drained prior ta

inspection, such action, while improving the stability and safety of

the dam, removes the normal load on the structure and May obscure

certain conditions which might otherwise be detectable if inspected

under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on

numerous and constantly changing internal and external conditions, and

is evolutionary in nature. It would be incorrect to assume that the

IS



present condition of the dam will continue to represent the condition

of the dam at some point in the future. Only through continued care and

inspection can there by any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic

and hydraulic analyses. In accordance with the established Guidelines,

the Spillway Test flood is based on the estimated "Probable Maximum Flood"

for the region (greatest reasonably possible storm runoff), or fractions

thereof. Because of the magnitude and rarity of such a storm event, a

finding that a spillway will not pass the test flood should not be

interpreted as necessarily posing a highly inadequate condition. The

test flood provides a measure of relative spillway capacity and serves

as an aide in determining the need for more detailed hydrologic and

hydraulic studies, considering the size of the dam, its general

condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the

need for fences, gates, no-trespassing signs, repairs to existing fences

and railings and other itemswhichmay be needed to minimize trespass and

provide greater security for the facility and safety to the pulic. An

evaluation of the project for compliance with OSHA rules and regulations

is also excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

PROJECT INFORMATION
Section 1

1.1 GENERAL

a. Authorit y

Public Law 92-367, August 8, 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to

initiate a National Program of Dam Inspection throughout the

United States. The New England Division of the Corps of

SEngineers has been assigned the responsibility of supervising

0

the inspection of Dams within the New England Region. Goodkind

& O'Dea Inc., Hamden, Connecticut and Singhal Associates, Orange

a. Connecticut (Joint Venture) have been retained by the New

England Division to inspect and report on selected dams in the

State of Connecticut. Authorization and notice to proceed were

issued to Goodkind & O'Dea Inc. and Singhal Associates (J.V.)

under a letter of June 22, 1981 from Colonel William E. Hodgson

Jr., Corps of Engineers. Contract No. DACW 33-81-C-0022 Dated

December 9, 1980 has been assigned by the Corps of Engineers

for this work.

b. Purpose of Inspection

The purposes of the program are to:

1. Perform technical inspection and evaluation of

non-federal dams to identify conditions requiring

interests.

1-
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2. Encourage and prepare the States to quickly

initiate dam inspection programs for non-federal

dams.

3. To update, verify and complete the National

Inventory of Dams.

1.2 DESCRIPTION OF PROJECT

a. Location

The Farm Brook Site 2A Dam is situated on the Wilmot

Brook in the watershed of West River. The confluence with the

West River is approximately 3.5 miles downstream. Location

of the project is 0.5 miles northeast of Dunbar Hill School and S

0.4 miles north of the intersection of Benham Road and Denslow

Hill Road. The geographic location of the site may be found on

the New Haven Quadrangle Map with coordinates of Latitude S

N41 0 22.2' and Longitude of W720 56.6'.

b. Description of Dam and Appurtenant Structures

Farm Brook Site 2A Dam is one of two structures that

retains floodwaters at the Site 2 Reservoir. The Site 2A

dam is a grass-covered earth embankment, approximately 440

ft. long. Top width of the dam is 14 ft. with upstream and 5

downstream slopes of 3 horizontal to 1 vertical and 2 horizontal

to 1 vertical respectively. The crest elevation of the embank-

ment is 107.7' (all elevations in the report are referenced to 0

NGVD) with a maximum height of 29 ft. Located under the down-

Ftream eibinkbyrnent -s a 3 "-. wide 4oondation trench drain con-

taining an 8" perforated pipe. The underdrain system outlets S

into the concrete impact basin through two 8" pipes. Centered

1-2
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under the crest of the darm is a 12 ft. wide cutoff trench,

approximately 4 ft. deep (See Sheet B-2 in Appendix B).

The principal spillway is a drop inlet structure

consisting of a three stage reinforced concrete intake riser

discharging into a 30" reinforced concrete pipe under the damn

embankment. Approximately 152 ft. long, the pipe discharges

into a reinforced concrete impact basin, 11 ft. wide and 16 ft.

long. Downstream of the impact basin the channel is riprapped

for a distance of 25 ft. of which the first 15 ft. is grouted.

The intake riser consists of a low and high level

orifice and two riser crest weirs which are at invert elevations

of 80.5', 83.5' and 96.5' respectively. A sliding gate, which

normally remains in the closed position, is situated at the

15" x 15" low level orifice. Trash racks are located at both

the riser crest weirs and at the 2' x 2' high level orifice. In

addition, the upstream slope in the vicinity of the intake riser

is protected with 18" grouted riprap up to an elevation of 87.0'

(See sheet B-2 in Appendix B).

Abutting the west end of the damn embankment is a

grassed trapezoidal channel, 210 ft. wide at the control section,

which serves as the emergency spillway. With a crest elevation

of 102.0', this control section is 5.7 ft. below the top of dam.

As shown on the general plan in Appendix B, the approach channel

is at a grade of +2.0% whereas the discharge channel is at a

-2.5% grade. Liie two stagea, nr to I vertical cut

slope along the west edge of the spillway have several rock and

1-3
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grassed line diversion channels to deter runoff erosion (See

general plan in Appendix B). In addition, there is also a low

dike approximately 210 ft. in length along the east side of the

discharge channel. As shown on Sheet B-3 in Appendix B, the

crest is 10 ft. wide with a crest elevation varying from 107.7'

at the level section to 102.0' at the south end. The earthen

embankment has side slopes of 3 horizontal to 1 vertical with

the west slope riprapped.

c. Size Classification 'Intermediate'

According to the Corps of Engineers' Recommended

Guidelines for Safety Inspection of Dams, a dam is classified

as 'intermediate' if either the height lies between 40 ft. and

100 ft. or the storage is between 1,000 ac. ft. and 50,000 ac.

ft. The Farm Brook Site 2A Dam has a maximum height of only

29 ft., but the maximum storage (up to the top of the dam) is

1,190 ac. ft. As such, it is classified as 'Intermediate' in

size.

d. Hazard Classification 'High'

Based on the Corps of Engineers Recommended Guidelines

for Safety Inspection of Dams, the hazard classification for the

Farm Brook Site 2A dam is 'high'. A dam failure analysis

indicates that a breach of the dam would result in a downstream

flood flow of approximately (4,000 cfs causing a 17 ft. high

wave of water to travel down the Wilmot brook and its over-

banks on both sides. Continuation of valley flood routing

hrough the brook shows that at the second cross-section

iocated ,OuO L. uown Lori Lne 6am, near cue zciiam koau -

crossing, the flow and wave heights are still as high as 40,000

cfs and 12 ft. respectively.

1-4



The depth of flow in the brook in the area of six houses

shown in the drainage area map within the approximate flooding

limits are 5.5 ft. (pre-failure) and 14 ft. (post-failure).

These houses which are located on Parmalee Drive are not

subject to flooding under test flood condition. Under dam

failure condition, they will be flooded to depths of 1 to 3

feet above their first floor elevations.

The dam failure would result in flooding of additional S

houses and streets. -There is potential for 'excessive economic

loss' and possible loss of more than a few lives.

e. Ownership S

The Farm Brook Reservoir and dams 2A and 2B are

owned by:

The State of Connectcut S
Department of Environmental Protection
State Office Building
165 Capitol Avenue
Hartford, Conn. 06115
Telephone: (203) 566-7244/7245

f. Operator

Mr. Victor Galgowski
Superintendent, Dam Maintenance
D. E. P. (Water Resources Unit)
165 Capitol Avenue 6
Hartford, Conn. 06115
Telephone: (203) 566-7244/7245

g. Purpose of Dam

The purpose of the dam is primarily for flood control. S

h. Design and Construction History

The dam and appurtenant structures were desianed in

the year 1971 by the U. S. Department of Agriculture, Soil S

Conservation Service. The dam construction was completed in

the year 1977.

1-5
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i. Normal Operational Procedures

Operational procedures generally consists of surveillance

during periods of unusually heavy runoff.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area for the Site 2 Reservoir consists of 2.63 sq.

miles of moderately sloping to rolling terrain, with an average slope

of approximately 4.6% and elevations ranging from 110 ft. to 680 ft.

MSL. Farmbrook Site #1, a 1115 ft. long and 11 ft. high earth dam is

within the Site 2 drainage area as shown on the Location Plan. Several

residential homes and town roads are also contained within the drainage

area.

b. Discharge at Damsite

Two spillway facilities exist at the damsite. The S

principal spillway consists of a three stage reinforced concrete

intake riser and a 152 ft. long 30" reinforced concrete pipe

under the dam embankment. The emergency spillway is a trape- S

zoidal grassed channel, 210 ft. wide at the control section and

located at the west end of the dam.

1. Outlet works (conduits size): 1-30" RCP 0

Low level orifice invert elevation: 80.5
High level orifice invert elevation: 83.5
Inlet weirs, crest elevation: 96.5
Discharge capacity at

test flood elevation: 120 cfs a
elevation: 105.4

2. Maximum known flood at damsite: Unknown

Principali zergency -(-aA

Spillway Spillway 0
(cfs) (cfs) fcfs)

3. Ungated spillway
capacity at top of dam: 130 8,570 8,700
Elevation: 107.7

1-6



Principal Emergency
Spillway Spillway Total

4. Ungated spillway (cfs) (cfs) (cfs)
capacity
at test flood elevation: 120 4010 4130
Elevation 105.4

5. Gated spillway capacity
at normal pool elevation: N/A

6. Gated spillway capacity
at test flood elevation: N/A

7. Total spillway capacity
at test flood elevation: 120 4010 4130
Elevation: 105.4

8. Total project discharge
at top of dam: 1-30- 8570 8700 cfs
Elevation: 107.7

9. Total project discharge
at test flood elevation: 120 4010 4130 cfs S
Elevation: 105.4

c. Elevation (NGVD)

1. Streambed at toe of dam 79.0

2. Bottom of cutoff: 73.0

3. Maximum tailwater: N/A

4. Normal pool: 83.5

5. Full flood control pool: 102.0

6. Spillway crest: 102.0 (Emergency)
96.5 (Principal -

high level inlet
weir)

7. Design surcharge (original design): 105.7

8. Top of dam: 107.7

9. Test flood surcharge: 105.4

d. Reservoir Length in Feet

2. Flood control pool: 4,900

1-7



3. Spillw~ay crest pool
Emergency spillway: 4,900
Principal spillway
(Riser crest weirs): 4,600

4. Top of Dam: 5,300

5. Test flood pool: 5,200

e. Storage (Acre-Feet)

1. Normal pool: 10

2. Flood control pool: 720

3. Spillway crest pool
Emergency spillway: 720
Principal spillway
(Riser crest weirs): 348

4. Top of Dam: 1,190

5. Test flood pool: 960

f. Reservoir Surface - Acres

1. Normal pool: 5

2. Flood control pool: 80

3. Spillway crest
Emergency spillway: 80
Principal spillway
(Riser crest weirs) 56

4. Top of dam: 120

5. Test flood pool: 103

g. Dam

1. Type: Earth Embankment

2. Length: 440 ft.

3. Height: 29 ft.

4. Top width: 14 ft.

5. bid~e slopes: 3 nor. to 1 vert.
(upstream)

2 hor. to 1 vert.
(downstream)

1-8



6. Zoning: None. Entire
Section made of
compacted fill.

7. Impervious core: N/A

8. Cutoff: 12 ft. wide, 4 ft.
deep cutoff trench

9. Grout curtain: N/A

10. Other: N/A

h. Diversion and Regulating Tunnel N/A

i. Spillway

Principal Spillway Emergency Spillway

1. Type: Drop inlet structure Grassed trapezoidal
consisting of a channel
three stage rein-
forced concrete
intake riser with a
30" reinforced
concrete pipe.

2. Length of
crest: 15 ft. (high level 210 ft. at the

inlet weir) control section

3. Crest
Elevation:

w/flashboards: N/A N/A
w/o flashboards: 96.5 (high level 102.0

inlet weir)

4. Gates: N/A N/A

5. Upstream
Channel: Wilmot Brook

(natural channel) N/A

6. Downstream
Channel: 16 ft. long impact N/A

basin leading to
natural channel,
rip-rapped for
25 ft. S

7. General: N/A N/A

1-9



j. Regulating Outlets 0

1. Invert 80.5

2. Size 15" x 15"

3. Description Low level outlet 0
which normally
remains closed.

4. Control Mechanism Stainless Steel sliding
gate located along
inner wall of intake 0
riser with gate stem
extending to top of
structure

5. Other N/A
0

~0
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ENGINEERING DATA

Section 2

2-1 Design Data

In 1971, the United States Department of Agriculture,

Soil Conservation Service prepared a design report and design

plans for Farm Brook Site 2 which consists of two dams, Site

24 and Site 2B. The design report entitled "Farmbrook Site

No. 2" includes hydrologic and hydraulic data and computations,

geology report, soil testing report and dam stability analysis.

Several pages of the report and logs of two typical drill holes

pertaining to Site 2A Dam have been copied and are given as

part of Appendix B.

2.2 Construction Data

"As-Built" drawings entitled "Farm Brook Watershed Project,

Floodwater Retarding Dam No. 2" were completed by the U.S.

Conservation Service. These drawings have been reviewed and

found to show good agreement with the visual inspectilon. Certain

details have been copied from the drawings and are included in

Appendix B.

2.3 operational Data

A small pool normally exists behind the dam embankment;

however, water level readings are not taken at these times,

nor during flood impoundment. Although there are no formal

operation records, a log book of the dam is kept by the State

of Connecticut Department of Environmental Protection. Accord-

ing to the owner, the reservoir has never risen to the level

of the emergency spillway crest. An Operation and Maintenance

Handbook, which was prepared by the U.S. Soil Conservation
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M L Service, is available.

2.4 Evaluation

a. Availability

Available existing data was provided by the State of

Connecticut Department of Environmental Protection who are owners

and the U.S. Soil Conservation Service who designed and con-

structed the clam. Location of the available data is given

in Appendix B.

b. Adequacy

The engineering data available, when coupled with

visual inspection, were generally adequate to perform an assess-

ment of the damr.

C. Validity

A comparison of record data and visual observations

reveals no significant discrepancies in-the record data.
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VISUAL INSPECTION
Section 3

3.1 Findings

a. General

On June 2, 1980, engineers from Goodkind & O'Dea Inc.

3 and Singhal Associates performed a formal field inspection of Farm

Brook Site 2A Dam. Detailed checklists included in Appendix A

were utilized for the inspection of the dam and spillways. In

addition, photographs showing these dam features and the problem

areas were taken during the inspection and are given in Appendix

C along with the photo location plan.

* The general condition of the project is good with

some areas requiring minor maintenance and/or monitoring. At

the time of the inspection, the water level in the reservoir

was 83.6' which was one-tenth of a foot above the high orifice

invert elevation.

b. Dam

The dam consists of an earthf ill embankment with a

foundation drain trench underlying the downstream slope. As

shown in Photos 1 & 2, the alignment appeared good with no

- sign of vertical or horizontal movement. Minor rutting was

noted along the crest of the dam, resulting from vehicular

traffic (see Photo 1). The exposed earth areas associated with

the rutting were stable with no evidence of erosion. Trespassing

was also observed along the upstream and downstream slopes

(see Photo 3) of the dam embankment. Two wheeled vehicles,

such as motorcycles have created bare earthen trails due to

continuous usage. Although the vegetation has been removed,

there was no sign of erosion at these areas. With the exception of
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the vehicular trails, the entire earth embankment is covered with a

stable growth of vetch with no evidence of sloughing or erosion.

There was no indication of any downstream seepage;

however, since the reservoir water level was low, no conclusive

determination of the seepage conditions could be made at that

time. The two 8 inch foundation drain outlets were approximately

three-quarters full of water, which could have obscured any

minor seepage flow.

Located along the toe of the upstream slope is a

stable rock lined diversion which is shown on the general plan

in Appendix B. In addition to the diversion, a slope trench

drain with 4 inch plastic tubing is situated at the east end

of the damn. This underdrain system controls groundwater seepage

originating from the hillside east of the damn. The trench outlets

through a 4 inch cast iron pipe which was covered and could not be

located during the inspection.0

C. Appurtenant Structures

Principal Spillway

Impounded stormwater runoff an d thp normal flow to the

reservoir passes under the damn embankment through the principal spill-

way. Consisting of a reinforced concrete intake riser, 30" pipe and

impact basin, the principal spillway is generally in good condition.

Numerous pock marks, possibly resulting from bullet impacts, were

located on the north, south and east sides of the intake riser. Struc-

turally sound and well painted, the steel trash racks at the high

orifice and the crest riser were clean and free of debris as shown in

Photo 5. Last operated in 1979, the slide gate at the low orifice was

closed and fully submerged, preventing its inspection. Immediately0

south of the riser, the grouted riprapped area was in good condition

with no indication of any cracking or failure.

3-2



Situated on the downstream side of the dam is the

reinforced concrete impact basin which is in good condition.

As shown in Photos 6 and 7, the chain linked fence around the

impact basin. outlet, was tilted. The concrete at the base of the

east and west center posts was cracked causing this problem.

NDirectly downstream of the impact basin the riprapped areas,

giouted and non-grouted, were stable and in good condition.

Emergency Spillway

Abutting the west end of the dam, is the emergency spill-

way which is covered with a stable growth of vegetation. As shown

in the Overview Photo and Photos 1, 2, 4 and 8, several motorcycle

S trails were noted along the grass covered spillway floor and the

cut slopes which were protected with grass and vetch. The trails

have been well ridden as indicated by the bare earthen areas. As

71 ILnoted on the general plan in Appendix B, one segment of the trail

on the lower cut slope showed signs of minor erosion. The remaining

vehicular paths appeared stable with no evidence of any detrimental

L erosion.

Several rock lined and grass lined diversions are

* located along the cut slope and approach channel floor as indicated

- on the general plan in Appendix B. These diversions were in

good condition with stable rock and grass linings. The slope

drain inlets on the cut slope and the outlet at the spillway channel

floor were dry and clean.

As shown in the Overview Photo, a small earthf ill

dike is located along the east side of the emergency spillway.

The west embankment slope is protected by a stable riprap

lining whereas the crest and east slope are covered by a stable

growth of -vetch-.
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d. Reservoir Area

Farm Brook Site 2A Reservoir generally consists of

grasslands and wooded areas. The normal pool level is at the 0

high orifice invert elevation resulting in a small pool area at

the dam and wetlands upstream, which serves as a wildlife area

(See Photo 4) . Several residential homes border the reservoir

area which is part of the Farm Brook Site 2 Watershed Project.

e. Downstream Channel

As shown in Photo 7, the channel downstream from the

principal spillway is in good condition with no accumulation

of debris. The riprapped areas immediately beyond the impact

basin were stable with no evidence of failure. Minor brush

growth and a few overhanging trees were noted along the channel

farther downstream.

3.2 Evaluation

Based upon the visual inspection, the condition of the dam

and appurtenances was good with no observed stability problems.

The exposed earthen veBhicular trails on the crest and slopes of

the dam were the primary problem noted. Continued travel on

these trails could potentially lead to erosion, decreasing the

dam stability. During the inspection, there was no indication

of any downstream seepage; however, the reservoir water level

was only four feet above the downstream channel water elevation.

Thus, a conclusive determination of the seepage conditions could

not be made at that time.
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OPERATIONAL AND MAINTENANCE PROCEDURES
Section 4

4.1 Operational Procedures

1 0a. General

The operational procedures generally consist of dam

surveillance during periods of unusually heavy runoff. At

these times, inspections of the dam and its features are completed

by a representative of the State of Connecticut Department of

Environmental Protection. Trash racks at the intake riser are

kept free of brush and debris to prevent unnecessary water

level build-up. Although water level readings are not taken,

informal records of the project are registered in a log book.

Normally in the closed position, there is a sliding

gate mechanism situated at the low level orifice of the intake

riser. The gate was last opened in 1979 to. lower the reservoir

level, which was necessary for removal' of tree stumps and debris.

b. Description of any Warning System in Effect

There are no warning systems in effect.

4.2 Maintenance Procedures

a. General

The State of Connecticut Department of Environmental

Protection is responsible for the maintenance of the dam and

appurtenances. On an annual basis, the dam embankment and

emergency spillway are mowed by the State. In addition, brush

and debris are cleared from the upstream reservoir area and down-

stream channel as necessary.
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Representatives from the State of Connecticut

Department of Environmental Protection and the U.S. Soil

Conservation Service inspect Farm Brook Site 2A Dam annually.

During this inspection, the general condition of the dam and

appurtenant structures is assessed, followed by recoimnendations

for necessary repairs and/or maintenance.

b. Ope. ating Facilities

Construction, operation and structural repair of the

flood control works is the responsibility of the owner, the State

* of Connecticut, Department of Environmental Protection.

4.3 Evaluation

Operational and maintenance procedures are generally

satisfactory, but some areas do require improvement. A general

Operation and Maintenance Handbook, which is adequate for this

dam, was prepared by the U.S. Soil Conservation Service.

However, records of maximum pool levels during flood impoundments

and a downstream emergency warning plan should be developed

by the State of Connecticut Department of Environmental

Protection. A comprehensive program of inspection to be undertaken

on a biennial basis by a registered professional engineer qualified

- in dam inspection should also be instituted by the State.
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Representatives from the State of Connecticut

Department of Environmental Protection and the U.S. Soil

Conservation Service inspect Farm Brook Site 2A Dam annually.

During this inspection, the general condition of the dam and-

appurtenant structures is assessed, followed by recommendations

for necessary repairs and/or maintenance.

b. Ope..ating Facilities

Construction, operation and structural repair of the
flood control works is the responsibility of the owner, the State

of Connecticut, Department of Environmental Protection.

4.3 Evaluation

Operational and maintenance procedures are generally

satisfactory, but some areas do require improvement. A general

Operation and Maintenance Handbook, which is adequate for this

dam, was prepared by the U.S. Soil Conservation Service.

However, records of maximum pool levels during flood impoundments

and a downstream emergency warning plan should be developed

by the State of Connecticut Department of Environmental

Protection. A comprehensive program of inspection to be undertaken

on a biennial basis by a registered professional engineer qualified

in dam inspection should also be instituted by the State.

4-2



EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES
SECTION 5

5.1 GENERAL

Farm Brook Reservoir was created in the late 1970's to

reduce potential flooding in the watershed area of West River.

Detailed designs were prepared by the U.S. Department of

Agriculture, Soil Conservation Service.

The reservoir has a contributory drainage area of 2.63 square miles

which is moderately sloping to rollinq terrain with aver&qe slope Df

approximately 4.6%. Part of this area is developed with several

town roads and numerous residential homes. Spillways at Farm

Brook Site 2A and Site 2B dams both function together to pass

the floodwaters from the reservoir to the downstream areas.

There is a 30-inch outlet pipe under Farm Brook Site 2A " .

dam, and a three-stage reinforced concrete intake riser upstream

acting as the principal spillway and a trapezoidal grassed

channel, 210 ft. wide at the control section which serves as the

emergency spillway. With the pool level at the dam crest, the

total spillway capacity is 8700 cfs whereas, the test

flood elevation 105.4' the capacity is 4130 cfs. The crest

elevation of the dam is 107.7' which is 5.7 ft. higher than the

emergency spillway crest elevation of 102.0'. -

5.2 DESIGN DATA

Detailed plans, the as-built drawings and the design report

are available at the U.S. Department of Agriculture, Soil
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Conservation Service in Storrs, Connecticut. Required design

data are contained therein.

The design test flood inflow for the Farm Brook Reservoir

was 7200 cfs and the routed outflow was 5200 cfs with the

design highwater elevation in the reservoir computed to be 105.7'

giving a freeboard of 2.0 ft.

5.3 EXPERIENCE DATA

No records are kept of reservoir levels during the times

that water is impounded in the Farm Brook Reservoir.

5.4 TEST FLOOD ANALYSIS

Based on the dam failure analysis, the Farm Brook Reservoir 0

Site 2A Dam is classified as being 'high' hazard potential in

accordance with the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams. The test flood should be equal

to the probable maximum flood (PMF) which was accordingly adopted

for analysis.

An inflow peak rate of runoff was calculated for 2.63 square

miles of watershed area using a runoff coefficient with a value in-

termediate between the 'flat & coastal' and 'rolling' terrain curves.

The peak inflow rate of 1500 cfs per square mile (CSM) was accordingly

adopted resulting in a runoff of 4000 cfs. A dam failure outflow of

2000 cfs from the Farm Brook Site 1 project was added to this value

resulting in a total PMF of 6000 cfs.

A triangular hydrograph was constructed using the methodology

given in the 'Hydrology, Section 4, SCS National Engineering Handbook'. S

The peak inflow rate of 6000 cfs with a total runoff of 19.0 inches

for the PMF were used to construct the inflow hydrograph.

5-2



Flood routing through the reservoir was completed with an

initial water elevation of 96.5' which was at the crest of the

intake riser weir at the principal spillway. The test flood

produced a routed outflow discharge of 5980 cfs, of which

4130 cfs will pass over the Site 2A spillways and 1850 cfs

over the Site 2B spillways.

The routed outflow of 4130 cfs is considerably less than

the maximum spillway capacity of 8700 cfs at Site 2A, the latter

being 210% of the former. Considering the peak test flood pool

elevation of 105.4', freeboard to the top of the darn is 2.3 ft.

5.5 DAM FAILURE ANALYSIS

A damn failure analysis was made in accordance with the

Corps of Engineers' Guidelines. Failure was assumed with the

water level at the test flood elevation of 105.4'. Assuming a

dam breach 176 ft. wide (40% of damn length) and 28 ft. high,

the peak release rate was 44,000 cfs.

The height of the flood wave was approximately 17 ft. at

the first cross-section (station 3+0). A cross-section 2000 ft.

down from the darn was also analyzed. Flood routing computations

were done taking into consideration the available valley storage.-

The resulting flood elevations and the values of the routed flood

flows are given in Appendix D. At the second cross-section,

(Station 20+0) the flow is 40,000 cfs and the wave height 1 - it.,

which have considerable potential of causing substantial flooding
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of heavily populated areas south of Benham Road.

The depths of flow in the brook in the area of six houses

shown on the drainage area map within the approximatelflooding S

limits, are 5.5 ft. (pre-failure) and 14 ft. (post-failure).

These houses which are located on the Parmalee Drive are not

subject to flooding under test flood conditions. Under dam

failure condition they will be flooded to depths of 1 to 3

feet above their first floor elevations.

Many houses, streets and town roads will be flooded as a

result of dam breach. The economic loss may be 'excessive' and

'more than a few lives' may be lost. As such, the Farm Brook S

Site 2A Dam is classified as 'high' hazard potential.

Dam breach calculations are included in Appendix D.

5-4



EVALUATION OF STRUCTURAL STABILITY

Section 6

6.1 Visual Observation

The visual inspection revealed no structural stability

problems; however, an area of concern was noted. Sereral

vehicular, bare earthen trails were observed on the crest and along

the slopes of the dam embankment. Although there was no indication

of erosion, the potential for such a problem exists if this

vehicular trespassing continues. 0

During the inspection, there was no observed downstream

seepage; however, the reservoir water level was only four feet above

downstream channel level. Therefore, seepage that may exist when0

floodwater is impounded in the reservoir could not be observed.

6.2 Design and Construction Data

Review of the available data indicates that the dam and

spillway were adequately designed for structural stability.

6.3 Post Construction Changes

Originally, a diversion channel was constructed in the0

upper reservoir area in conjunction with Farm Brook Site 2B

Dam. Part of the original flow to Site 2A Dam was redirected to Site

2B Dam to balance the water inflow to their reservoir areas.

Following all construction work, it was observed that the inflow to

the Site 2A dam had been greatly decreased. Therefore, in the

summer of 1978, a closure dike was built across the diversion

channel and two short channels were excavated to redirect the

brook flow to Site 2A Dam. The available data does not indicate
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any other post construction changes.

6.4 Seismic Stability

The dam is located in Seismic Zone No. 1, and in accordance

with Corps of Engineers guidelines, does not warrant further

seismic analysis at this time.

i2

1 !
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ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

Section 7

7.1 Project Assessment

a. Condition

As assessed by the visual inspection of the site,

review of available data and past performance, the project

appears to be in good condition. Although, there was no evidence

of structural instability, there are areas requiring maintenance

and/or monitoring.

Based on the "Preliminary Guidance for Estimating

Maximum Probable Discharge" dated March, 1978, peak inflow to

the Site 2 Reservoir is 6,000 cfs; peak outflow of the Site 2A

hDam is 4,130 cfs with the water level 2.3 feet below the crest

of the dam. With the pool level to the top of dam the spillway

capacity is 8,700 cfs, which is equivalent to 210% of the routed

test flood outflow.

b. Adequacy of Information

The information available is juch that an assessment

of the condition and stability of the project can be made.

c. Urgency

It is recommended that the measures presented in

Section 7.2 and 7.3 be implemented within two years of the

owner's receipt of this report.

It is recommended that the owner employ a qualified

registered engineer to:

1. Inspect the dam during the time that floodwater is
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impounded in the reservoir with particular attention to locating

possible seepage.

The owner should implement the recommendations of the

engineer.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

The following measures should be undertaken by the owner

and continued on a regular basis.

1. Develop and implement a downstream warning system

to be used in case of emergencies at the dam.

2. Record maximum pool levels during flood impoundment

for future reference.

3. Institute a comprehensive program of inspection to

be undertaken on a biennial basis by a registered

professional engineer qualified in dam inspection.

i IL Inspection of the project should be conducted in the

Spring at a time when there is minimal vegetative cover.

4. Restore vegetation on the bare earthen vehicular trails

* along the dam embankment and emergency spillway.

5. Repair concrete at fence post foundation on concrete

impact basin.

6. Clean and point pock marks on the concrete intake riser.

7. Expose and, if required, clean out the 4" cast iron

slope drain outlet pipe at the east end of the dam.

8. Ensure the operability of the slide gate at the low

level orifice on an annual basis.

9. Control access at project to discura: vehicular

trespassing.

7.4 71ternatives

This study has identified no practical alternatives to the

above recommendations.
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATI ON

PROJECT AI-,, , r v-ock vi, 6,r c., DATE Xur. "

TIME ", , -

WEATHER_______________
W.S. E LEV. , S .-9 O

PARTY:
DISCIPLINE:

2. rA % r

3.

4. c-L F. BLc. Ae rLB) £ti' - "* A
{ l(r-r) ,. .'

5. C-7 . ll _ to _____.__ ___ __-,_"_ _',-__.

PROJECT FEATURE INSPECTED BY

2. Pr<..., , r, I (. i E r .- ~ ,I'! .: .. 1? C,I g V,

2. 13. -o" 7," v.^ pi r' w wk:- -

4. = ^i 7 , ,, \A i 13 R;.;GS
5.

6.

7. •

8.

9.

10. A
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PERIODIC INSPECTIO. CHECK LIST

PROJECT F orAr errb A . DATE 2

PROJECT FEATURE .'I. L' , NAME '. ,!' I 1 r. ( C .

DISCIPLINE NAME _ _ _ _ _

AREA ELEVATED CONDITIONS

DAM EMBANKMENT

Crest Elevation r. , ,--L I (

Current Pool Elevation ,6. (MSL)

Maximum Impoundment to Date J % r r% O Y

Surface Cracks !A'J CC. -

Pavement Conditions N/WA

Movement or settlement of crest

Lateral movement N CYC. ' ,-'.

Vertical alignment G.. AIL
Horizontal align.,ent-

Conditions at abutment & at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes Mc0o1ov-cycc._ S -C r P.

Sloughing or Erosion of Slopes or

Abutments Mo >L£, ,Qc1

Rock Slope Protection-Riprap Failures , r. a ,T i -L..

Unusual Movement or Cracking at or -Near Toes " - , - L ', "'

Unusual Embankment or Downstream " .
Seepage

ripihig Lur ac I

Foundation Drainage Features P' PC.' '"2 Okj:

Toe Drains . .

Instrumentation System
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PERIODIC INSPECTION CHECK LIST
P R O J E C T , - , D A T E _-__ _-_ _.__ _ K i

E. PROJECT FEATURE ,t,- . P - ', NAME \Aj wP LR G _i

DISCIPLINE U0 P e5.-. 6,,r N _P____V. _ev_0 NAVE

AREA EVALUATED CONDI TI ON

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel
DS

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris I

Condition of concrete lining __I
Drains or Weep Holes

:b Intake Structure r AP k ?Z;
* Condition of Concrete ocET 5o ' axi" .c0'cv

Stop Logs and Slot- v
D~s." Aee . tL D

G , o teI Ylp C

L '- k jL'
A-3 ' . .I1 "
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PERIODIC INSPECTION CHECK LIST

PROJECT t e- I._,..- DATE - -

PROJECT FEATURE "rv .,' . , NAME ... AJ L R C r. c8 CrS
k.--j f- .4-s . -i ,

DISCIPLI NE NAME_

AREA EVALUATED CON DI TI ON

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL

General Condition of Concrete Goo, eI T CI c rex LKe

Rust or Staining et - , V

Spalling -

Erosion or cavitation

Visible reinforcing -.-

Any Seepage of Efflorescence >c - [ .

Condition at Joints Cr.t

Drain Holes T ,o 5 " o u A ,-r 0'o-t F

Channel P'% / Y , I) V L

Loose Rock or Trees Overhanging NJ
Channel

Condition of Discharge Channel G.0. - ,e prtP D ' •

. . . ... . . .. . .. I - • I I I . . . I . . ..



PERIODIC INSPECTION CHECK LIST

PROJECT 7-rr, r L),.--,DATE -,,w _ Ho

PROJECT FEATURE .i,.r.- r '-,H ,'. NAME I . ! E_, R

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel ' - ,

General Condition T 0' ... V,, (k'- -. ,oi

Loose rock overhanging channel N) oh e

Trees Overhanging Channel On

Floor of Approach Channel . O,

.b. Weir and trailing walls

General Condition of Concrete
Rust or Staining

Spalling -N/A

Any Visible Reinforcing

Any Seepage or Efflorescence

Drain Holes

C. Discharge Channel(A4-"e.- C'iees )
General Condition Gmo0 5T ,oe -  r -

Loose Rock Overhanging Channel ,

Trees Overhanging Channel '2 _

Floor of Channel k-i o eC

Other 4 - -_
, ,, .. " v

"" :'II": " - -r
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ENGINEERING DATA CHECKLIST

I TE X, AVAILABILITY LOCATION

LOCATION MAP Available USGS Map S

AS-BUILT DRAWINGS Available U.S. Soil Conservation Service
Storrs, CT.

HYDROLOGIC & HYDRAULIC Available in
DATA Design Report

SOIL BORINGS Available in
Design Report

SOIL TESTING Available in
Design Report

GEOLOGY REPORTS Available in
Design Report

CONSTRUCTION HISTORY Not Available

OPERATION RECORDS Not Available

INSPECTION HISTORY Available State of Connecticut
Department of Environmental
Protection 0

DESIGN REPORT Available U.S. Soil Conservation Service
Storrs, CT.

DESIGN COMPUTATIONS

HYDROLOGIC & HYDRAULIC Available in
Design Report

SEEPAGE ANALYSIS Available in
Design Report
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Ui. S DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

LOCATION

I I This floodwater retarding site is located on Farm Brook in the Town
of Hamden, Connecticut, and consists of two individual dams. Site 2A
is located on Farm Brook on the east side of Paradise Avenue approxi-
mately 2000 feet north of Benham Street. Site 2B is located on a
tributary of lar Brook on the west side *of Paradise Avenue approxi-

*mately 500 feet north of Cooper Lane. Refer to sheet 3 of this report
I U for the site locations referenced to the USGS N~ew Haven Quadrangle.

DESIGN

This structure is the main floodwater retarding structure proposed for
this watershed. It is in series with an upstream, Class b, multiple-
purpose structure. It will retard the runoff from a storm which 'has a
frequency in excess of 100-years without discharge occurring through
the emergency spillway.

Elevations of the various structural elements and the related determin-
ing factors are listed on sheet 5 of this report. The emergency
spillway crest elevation was established approximately 3 f eet above the
routed peak elevation due to physical limitations at the dam sites.

The design of Site 2 neglected any beneficial effects induced by Site 1,
as Site I is a Class b structure. liowever, the effect of a failure at

2- Site 2 due to the occurrence of a Class c emergency spillway designii S storm on the watershed was considered during the design of Site 2.

A connecting channel fro= Farm Brook directed toward Site 2B will aid in
the simultaneous filling of the two flood pools. It will also aid in
preventing flow across Paradise Avenue at the Farm Brook crossing due to

* I the more frequent, short-duration storms.

REFERENCES

Criteria and procedures used in this design are given in the following
Soil Conservation Service Publications;

National Engineering Memnorandum No. 27 Limiting Criteria for the
Design of Earth Dams

No. 50 Drop Inlet Spillway Standards

PNo. 4 Hydrology

No. .5 Hvdraulics

CONNECTICUT STATE OFFICE, STORRS, C ONN.
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UNITED STATES GOVERNMENT

Memorandum
TO : T. R. Wire, State Conservation Engineer, DATE: April 9, 1968

SCS, Storrs, Connecticut

FROM Lorn P. Dunnigan, Head, Soil Mechanics Laboratory,
SCS, Lincoln, Nebraska

SUBJECT: ENG 22-5, Connecticut WP-08, Farm Brook Watershed, Site No. 2A

ATTACHMENTS

1. Form SCS-354, Soil Mechanics Laboratory Data, 1 sheet.

2. Form SCS-355, Triaxial Shear Test Data, 1 sheet.
3. Form SCS-352, Compaction and Penetration Resistance Report, I sheet.

4. Form SCS-357, Summary - Slope Stability Analysis, 2 sheets.

5. Form SCS'.130, Drain Material, 1 sheet.
6. Investigational Plans and Profiles.

DISCUSSION

FOUNDATION

A. Bedrock: The bedrock at this site is sandstone. It occurs at depths

L of from about 5 feet to 14 feet on the abutments and at a depth of up
to 25 feet in the floodplain.

B. Soil Classification: The soil overlying the bedrock on the abutments
and in the floodplain is logged primarily as SM.

A composite sample of the typical soil in the upper 7 feet in the

floodplain was submitted to the laboratory. This sample was obtained

by compositing the split spoon samples from several test holes in the

floodplain. The composite sample contains 15 percent gravel and 29

percent fines. The soil is classed as a nonplastic SM with an LL of 19.

C. Blow Count: The blow count ranges from 2 to 4 blows per foot in the
surface 3 or 4 feet. Below this depth the blow count ranges from 8 to
more than 100 blows per foot. The water table is very near ground
elevation.

D. Permeability: Field permeability tests were made and the data are

reported in the geology report.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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2 -- T. R. Wire -- 4/9/68
Lorn P. Dunnig n
SubJ: ENG 22-5, Connecticut WP-08, Farm Brook Watershed, Site No. 2A

EMBANKMENT

A. Classification: One borrow sample was submitted to the laboratory for
testing. The sample reportedly is thought to be representative of the

material in the emergency spillway and the material found on the whole
right side. The sample submitted contains 18 percent gravel and 25
percent fines. It is nonplastic and has an LL of 16. It appears to

be very similar to the sample submitted from the floodplain.

B. Compacted Density: A standard Proctor compaction test was made on
the minus No. 4 fraction of sample 68W1881 (Field No. 130). The

maximum dry density obtained is 124 pef.

C. Shear Strength: A consolidated undrained triaxial shear test was made

on the borrow sample. The test was made at 95 percent of standard
Proctor density. The test specimens were soaked prior to testing.

The shear strength values obtained are 330, c = 625 psf.

SLOPE STABILITY

The stability o: the proposed 3:1 upstream slope and the 2 1/2:1 downstream

slope was checked with a Swedish circle method of analyses. A phreatic
line was assumed from emergency spillway elevation to a drain at c/b = 0.6.

Shear strength values of 0=330, c = 625 psf were used to represent both
the embankment and the foundation. The factors of safety obtained for the
3:1 upstream slope with full drawdown assumed is Fs = 2.7. The 2 1/2:1
downstream slope has a factor of safety of 2.7.

[_

CONCLUSIONS AND RECOMMENDATIONS

A. Site Preprration: Based on description of material and blow count
we suggest that the material that has a blow count of less than 4
blows per foot be stripped from the foundation. This is considered

necessary because there is no test data available to evaluate the

shear strength and the consolidation potential.

The water table is at or near ground surface at the present time and

it appears that dewatering will be required.

B. Cutoff: We suggest a shallow keyway on the abutments to make sure that
root holes, etc., are cut off. With the stripping suggested for the

floodplain section, a cutoff trench may not be required. We suggest
that the trench backfill be placed at a minimum of 95 percent of
standard Proctor density. We suggest that the placement moisture
content be wet of standard Proctor optimum.

B-7
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Lorn P. Dunnigan
Subj: ENG 22-5, Connecticut WP-08, Farm Brook Watershed, Site No. 2A

C. Principal Spillway: The proposed location is on the right side of the
floodplain near the base of the right abutment. The surface zone is
low blow count material like described previously and we have suggested
that this type of material be stripped from the entire foundation. The
SM underlying the surface zone has blow count in excess of 17 blows per
foot. Based on the blow count data we would expect very littl consoli-

i !dation in the foundation for the fill height planned.

As pointed out previously the water table is at or near present ground
level and dewatering will be necessary.

The backfill should be like that suggested for the cutoff trench.

The foundation material and the backfill material are non-plastic SM
that is considered to be quite susceptable to piping, therefore, we
suggest that the filter be enlarged to completely envelope the conduit.
This is intended to reduce the possibility of piping along the conduit.

D. Drain: As mentioned previously the foundation and the embankment material
are in the range of materials that are considered to be very susceptable
to piping. For this reason we suggest a filter drain to provide a safe
outlet for seepage. We don't have enough information to suggest the type
of drain required. It appears however that the alluvium is quite uniform
and that a trench drain located at about c/b = 0.6 may suffice.

The suggested filter limits based on the gradation of the samples
submitted are shown on the attached form SCS-130.

As an alternative a double filter could be used if desired.1l
E. Embankment Design:

1. Placement of Material: The material available for the subject embank-
ment is represented by sample 68W1881. We suggest that the embankment
material be placed at a minimum of 95 percent of standard Proctor

- density with the control based on the minus No. 4 fraction. We
suggest that the placement moisture content be on the wet side of
standard Proctor optimum to provide as flexible a fill as possible.

2. Slopes: The proposed slopes have acceptable factors of safety.

3. Settlement: An overfill allowance of 0.5-foot is suggested to
compensate for residual settlement.

cc: - -., I ,-
T. R. Wire, Storrs
W. M. Brown, Storrs
N. P. Tedrow, Storrt
N. F. Bogner, Upper Darby
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GEOLOGY REPORT JAk. 959

FARM BROOK~ WATERSHED
WINDEN, CONNECTI CUT

SITE NO. 2A

Concurred by: Report No. CN-429A G
Prepared by:

T. R. Wire W. 1.. Gedlogist

State Conservation Engineer Storrs, Connecticut

Storrs, Connecticut January 1968

i. Introduction

A, General

State: Connecticut Location: New Haven County

F unds: CN-S (W'-08) Cl-2007

Date: Aprill May 1967 Class: c

& Equipment:

(1) CME (Central Mine Eauipment)
Model 55 Continuous Flight Auvger;

(1) Acker Skid-Mounted Drill;

(1) John Deere Dozer;

_ (1) Track-Mounted Backhoe

Site Data:

Drainage Area: 2.63 square miles
1683.2 acres

Type Structure: Compacted Earth

Height of Dam: 30 Feet

Length: 420 Feet

Volume of Fill: 25,000 Cubic Yards

Location of Emergency Spillway: Right Abutment

REFERENCE: .. uN.DEPAF MEMT OF AGRICULiURE DR4WING NO.

SOIL CONSERVATION SERVICE CN 429A G

SHEl 1 OF 8

DLTE 1/68
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Storage Allocation

Depth at Dam Surface Area Volume
(feet) (acres) (ac. ft.)

Sediment: 5 4 28

g Floodwater: 22 85 810

* Includes Site 2B

B. Surface Geology and PhysiograDhy

The site area is located in the lower portion of the
Central Connecticut lowland in the "red rock" belt.
The dam is one of two which constitute Site No. 2 and

is the east structure having been designated Site 2A.
The site which is of moderate relief is set in a region

of comparable topographic expression. The site is located

in a region which, having been completely glaciated, has a
wide range of depositional features. Specifically at Site
2A, thE-centerline crosses a narrow valley whose bottom and
abutments are composed of a heterogeneous till containing
numerous cobbles and boulders. Irnediate topography is
controlled by the underlying bedrock configuration. This
is particularly true of the west or right side of the
site where the dam abutment and emergency spillway are
located on a drumloidal hill whose major axis is approxi-
mately S 240 E. The left and right abutments have slopes
of 25 and IS percent respectively. The flood plain width
at centerline of dam is about.180 feet and the present
condition of the channel is aggrading.

The principal bedrock unit underlying the site is the
New Haven Arkose of Triassic Age. Generally, this con-
sists of red to pink fine to coarse grained sandstone,
locally conglomeratic and occasionally interbedded with

siltstone. No bedrock is exposed at. the site. The bed-
rock however presumably conforms with the regional strike
and dip pattern; that being a southeasterly strike with
a dip of from 10 to 30 degrees to the east.

No structural features were observed or identified at
the site thro.gh drilling which would adversely affect
the design or construction of the proposed work of

REFERENCE: U.S.DEPARTHENI OF AGRICULTURE CN 429A G

SOIL CONSERVATION SERVICE
SHEET_ 01 8F..

DATE Jan. 1968

B-10



Ch - 60

GEOLOGY REPORT

improvement. The streambanks are presently stable and
no erosional problem is anticipated.

II. Subsurface Geology

A. Centerline of Dam

U Six holes were drilled along the proposed centerline
of the dam for foundation investigation and evaluation.
All holes were taken to or penetrated bedrock. Thick-
ness of till ranges from 10 to 14 feet in the abutnents
to about 10 feet in the valley bottom. Hole 43A on the
left abutment ( a 4 foot offset from an original on the
centerline) penetrated 10 feet of till before encounter-
ing bedrock. Fragmental sandstone and boulders necessitated
abandonment of the original hole. Holes 4, 45 and 302
were located along the centerline of dam and in the valley
bottom, Hole 45 attained the greatest depth, that being
26.1 feet. Bedrock was not drilled but fragmental sand-

stone was abundant in an open-end drill rod having been
advanced with a 300 pound hammer. The unconsolidated
material which consists of fine to medium grained silty
sands with associated silts, has an estimated medium
relative density based on the blovi-count from Standard
Penetration-Resistance. The adjoining holes (44 and 322)
had materials of comparable description but lacked the
thickness before a denser zone was hit. The bedrock
underlying the valley bottom- is predominantly a fine
grained-micaceous red sandstone belonging to the Triassic
New Haven Arkose formation. The sandstone appears to be
fairly sound with no significant voids being encountered.

Constant head permeability tests were also made in several
of the centerline holes in the valley bottom. The purpose
of thetests was to determine the coefficient of permeability
(k) of the unconsolidated materials underlying the struc-
ture. The k values ranged from 0 in the zone tested in
hole "4 to a maximum of 0.2 ft/day in hole 45. The follow-
ing surtarizes the constant head permeability test results:

REFERENCE: " DRAwiG O.
U.S.DEPARTMENT OF AGRICULTURE CN 429A C

CN 429A G
SOIL CONSERVAT-ION SERVICE

DATE Jan. 1968

B-l1
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Hole No. Depth k values
(feet) (ft/day)

44 5-7 0

45 5-7 0. 035
10-12 G. 07

3 15-17 0.20
20-22 0.035

322 5-7 0.072

Hole 42 was drilled on the right abutment on the center-
line of dam. Till was hit at 5.0 feet and bedrock at
14.0 feet. No permeability test was performed because
of the relative density and character of the abutment
material. Hole 220 which is at the approximate inner
limit of the emergency spillway cut is also on the
centerline of dam at the end of the embani]ment. About
10 feet of unconsolidated material was drilled before
soft, weathered sandstone was reached. The bedrock
:as not cored with a rock bit; however, 5 feet of
penetration was made into the rock with the hydraulic
power-auger.

Groundwater was at a consistent elevation in these holes
drilled in the valley bottom. Groundwater levels were
at or-within 1 foot of existing ground surface. In the
abutments, the depth to groundwater was 4.3 feet in hole
43A and 10 feet in hole 42. Surface seepage was conspicuous
on the left side at the approximate break of slope of
the valley wall and valley bottom. The seep zone was
contained within centerline stations 3+00 to 3+20. The
inflow was sufficient to provide a sump for drill hole-
44 when a 1 to 2 foot cut was made with a small dczer.
The apparent direction of groundwater movement in this
case was from the valley wall to valley bottom.

B. Centerline of Outlet Structure

The principal conduit is to be located on the right side
of the valley at the break of slope of the valley wall
and floor. Five holes were drilled along the centerline
of the structure to evaluate foundation conditions. Two

REFERNCE:DRL~ING N0.
REFERENCE: U.S.DEPAPImENT OF AGRICULIURE CN 429AG

SOIL CONSERVATION SERVICE

SI1EI _4 b S
DAJa" . 1968
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holes (320 and 321) were located under the proposed

59 upstream limits of the embankment; 322 was located
at the intersection of the centerline dam and prin-
cipal spillway; and two holes (323 and 324) under

the downstream portion of the dam.

hole 320 was taken to a depth of 19.8 feet at which
m - point no further advance of the casing could be made.

Materials were primarily a fine to medium grained
sand, poorly graded, having low plastic fines and a
medium relative density to about 12 feet. Beyond
12 feet the material becomes more dense with frau-
mental sandstone and trap common. In holes 321 and
322 a more plastic mantle of silt fines is found in
the first two feet. Underlying this zone the material
is fine to medium grained silty sand with fragmental
rock becoming more prevalent witb depth. A denser
zone (probably till) is found at about 10 feet. In
hole 321, rock was hit at 15.5 feet and in 322 at
16.3 feet. Approximately 5 feet of rock was drilled
in each hole. In hole 323, comparable materials were
encountered to a depth of 12 feet where bedrock was
hit and drilled. The bedrock surface is approximately
6 feet higher in elevation than was encountered in
preceding holes. Hole 324 which is at the approximate outletI

was drilled to a depth of 16.5 feet without hitting bedrock.
The materials and conditions encountered are similar to
those previously described. Bedrock where drilled is a
fine grained, red, micaceous sandstone.

Constant head permeability tests were conductea in holes
321, 322, and 323. The following sur-arizes test results:

Hole No. Depth k Values
(feet) (ft/day)

321 5.0-7.0 0.03
321 10.0-11.5 0.04
322 5.0-7.0 0.07

323 5.0-7.0 0.05

Test results indicate only a slight "k" value with very
little range in the data obtained. It should be noted
that in hole 323 a 1.3 foot artesian head was maintained
when the casing was advanced to and set at 10.0 feet.
This head was maintained for 0.5 hours without any

U.S.DEPARTMENTT OF AGRICULTURE CN 429A C
SOIL CONSERVATION SERVICE

SHEE7 _5 OF _

DATE Ja:,. 1966
B-13
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measurable head loss. Groundwater levels in all holes
drilled along the centerline of the principal conduit
were at or within one foot of existing ground surface.
With the groundwater level so identified, the estimated
rate of recharge is high.

C. Lnerpencv Svillwajv

The emergency spillway is planned for the right side.
Having a proposed botto. dt. of 300 feet, a substan-
tial excavation will be required to accomodate the
spillway witi. its required side-slopes. The centerline
of the control section is tentatively a projection of
the centerilie of dam. 'Te centerline of the emergency
spillway intersects the centerline of the dam at station
7+80. Hence, 7+80 (centerline dam) equals 6+00 (center-
line emergency spillway).

A total of 11 holes were drilled in the emergency spillway
area to evaluate subsurface materials and conditions. All S
holes were drilled beiow the anticipated construction grade;
either directS}" on or on both sides of the control section.
In addition, several holes were drilled beyond the proposed
bottor limits of the spillwa". to deterine the nature of
the materials in which the outer side slopes of the spill-
way are to be located. The unconsolidated materialE over-
lying sandstone are markedly similar. They are fine to
medium grained sands, poorly graded, slightly micaceous
and exhibit little tc ne plasticity. Fragmental sandstone
associated with minor trap becomes more cormion with ir-
creased hole depth. WitI: the exception of hole 222 where
groundwater had a measured depth of 6.1 feet, all holes 0
drilled in the emergency spillway were dry.

Holes 220, 224, 227 and 229 (Section C-C) were drilled in
the proposed control section on the projected centerline
of the dam. Holes 220 and 224 encountered bedrock 6 feet
and 6.5 feet respectively below the crest elevation of 0
the spillway which is planned at elevation 102. Hole 220
was advanced through about 4.5 feet of red sandstone with
the hydraulic power-auger. Hole 224 (centerline of dam
and emergency spillway) bottomied at 15." feet which was

the zone of refusal to the split-spoon sampler. Hole 229
is located within the proposed bottom width of the spillway
approximatel3 25 feet from: the outer cut limits. Bedrock
was drilled from elevation 109 or 7 feet above construction

REFERENCE: U.S.DEPAPINH OF AGRICULTURE DR'WN N(,.

SOIL CONSERVATION SERVICE C11 429A G

SHEEI_ 6 oF 8

DATE Jan-. 196&
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grade and a six (6) foot penetration made. Hole No. 227
is located about 25 feet beyond the limits of the bottom
spillway cut. Bedrock was drilled from 113.5 with a

7 foot penetration being made. This will be within the
projected outer side slope limits of the spillway.

Holes 221, 225, 228 and 230 (Section D-D) were drilled
across the approximate entrance channel to evaluate the
sub-strata and delineate bedrock wnere present. Holes
221 and 225 each penetrated unconsolidated materials
extending about 3.5 feet below anticipated grade. Hole
228 although about 80 feet beyond the outer limits of the
emergency spillway, provided information for bedrock
correlation. Sandstone was hit and cored from elevation S
112 for a 5.5 foot penetration. In hole 230 which is
approximately at the outer limit of the spillway cut,
bedrock was hit at elevation 106.5.

Holes 222, 223 and 226 (Section B-B ) crossed a portion
of the cxit channel approximately 145 feet downstream S
from the control section. No bedrock was hit down to
the prcposed grade elevation. Hole 226 was drilled as
close to the outer limits of the spillway as existing
topography would allow. However, its location is about
55 feet shy of the outer edge. Soft red sandstone was
hit 4 feet below gradc in hole 226 at elevation 95±.
The hydraulic auger made a 3 foot penetration at which
point no further advance could be made.

If the emergency spillway is to be constructed at its
present location and grades, the following estimates for
the vo]'---ie of excavation have been computed: 0

Cc-on Excavation 50,718 cubic yards

Rock 6,310 cubic yards

Total Excavation 57,028 cubic yards

The total volume of excavation was computed from several
planimetered cross sections to excavation grade multiplied
by the distances and/or widths involved. Several methods
were used in determining the rock to be excavated. The
method used was based on projecting then delineating bed-
rock limits in plan view and multiplying by the average

thickness of rock at the outer limit of the excavation.

REFERENCE: U.S.DEPARTHENT OF AGRICULTURE CN 429A N

SOIL CONSERVATION SERVICE

SHEET _OF-_6;

DATE Jan. 1966
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The average thickness of rock is based on the difference
in elevation between the proposed excavation grade and
the eleation at which actual rock core drilling coimmenced.
In holes where no rock core drilling was performed, the
depth to rock was based on blow count, the inability to
advance the sampling device (refusal), the degree of
augering difficulty and/or the type of auger returns. In
most cases, several of the aforementioned were utilized to
arrive at bedrock depth or elevation.

D. Borrow Area

No extensive borrow investigations were undertaken since
ample borrow will be available from the emergency spillway
excavation. However, three holes (120, 121, and 122) were
drilled on the right side as a possible secondary source
area. A sample from a backhoe pit was taken from the.
emergency spillway area. The sample (No. 130) was taken
about 50 feet north of centerline dam, Station 9+0. The
material tentatively identified as SM is thought to be
representative not only of the emergency spillway area
but also of the material found on the whole right side as
evidenced in holes 120 and 121. Both holes went to 15 feet
with refusal at that depth. The materials encountered were
primarily fine grained sands,poorly graded, red, trace of
mica and fines exhibiting little to no plasticity. Borrow S
in this secondary source area has available well over
18,000 cubic yards. Limits have arbitrarily been set as
to availability but using a 9 foot depth, at least 10,000
cubic yards are available up to the 106 foot contour and
over 18,400 cubic yards up to the 110 foot contour. These
borrow limits can be extended laterally or in the upstream B
and downstream direction if so desired.

REFERENCE: U.S.DEPARTMENT OF AGRICULIURE DRAWiNG NO

SOIL CONSERVATION SERVICE CN 429A G

SHEET OF 8

DATE Jan. 1968-
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APPENDIX _C

DETAIL PHOTOGRAPHS



IPhoto 1 -View looking west along
crest of dam. Note
v7ehicular tracks with
exz~osed earth areas.

Photo 2 -Upstream slope of c6am and
west side slope of
e-nercency spillway.

Note:
Photos taken June 2, 1981

c-1
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Photo 3 - View of downstream slope
of dam embankment. Note
vehicular trails.

S -.

Photo 4 - Upstream reservoir area
with principal spillway
in foreground.

Note:
Photos taken June 2, 1931

C-2
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Photo 5 - Two Stage reinforced concrete
intake riser. Note grouted riprap area.

n .

Photo 6 - Reinforced concrete impact
basin. Note tilted fence.

Note:

C-3 Photos taken June 2, 1981



. g4.

Photo 7 - Downstream Channel with
impact basin in foreground.
Note cracked concrete at
base of fence posts.

I

Photo 8 - View looking at approach
channel of emergency
spillwav. Note vehicular
trail.

Ncte:

C-4 Photos taken June 2, 1981



APPENDIX D

HYDROLOGIC AND HYDRAULIC COM~PUTATIONS



~'' 7 .~H~g -~ I .ii Al . L

r /WATERSHED BOUNDARY

"N

~~ 1k

D 7AMrin~

i~'A
/1 VV. .

177. / 2

0 ,-

c f

f -JJ

,JA SIT 2B k

fODKN 8. H E -. AM NINE I E NLN

SINGKAL ASSOCLATESLI0 CO)RPS OF ENGINEERS

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS 11 _

DRAINAGE AREA MAP "

FARM BROOK SITE 2A DAM
HAMDEN, CONN. At.M

rPAWN mY OfCMCCK BY APWVV Vy ISCAL: In ai- *

10AT*SEPT 981Isv D-



SING HAL ASSOCIATES T

CONSULTING ENGINEERS Sheet Number -0- 1

(CIVIL. HYDRAULICS. SANITARY) Date 7, 14 - ,)FI

827 MAPLEDALE ROAD. ORANGE. CT 06477 By 77- /C.

TEL: (203) 795.6562

THE FP~o3l~cT E \J- S U No Fr p7ZO" A

-2,~ Ai -rT IF4P 9A H As. A. N 4A

As PEP 7*E 4 f- CI LPSc -P

PACTo~O F ('5CC) ZF /~'M Af~JFr Nf VUc A. 5T
F -7 COAS-TAL 7ErAt. L~A ~LC.7Tr-J

AbbDt4c- -z~c i'~ D AM rcwOvT P LOWA FZVOC

To-TAL PtAF -,243 +tZC)00 = ScA5 SA-' GooC'C cP;
sI-zE ANbD H AZA F1)CL ASSI -IC ATION

t~.4qMU IMz~O~4b~T PTc'

,TOP 0 F D ~14 = A-& C-F7,

7"r im~ouwlAMEN7 LIE- f 1?T w -EEN Tw E Ll MTS
(000) AC- F-T. Awb 5,0MC) Ac.FT. A-$S VAc -HF SlZ-i C

T7AF .W -Ddw o NOT T:-CET3-D 40 PT,

TH F HA AZZ IPOTCN-7L I& 4C, ) 1urt TO Ti-i

EYI$~TF 0- A-' &TWT c~ PUP~LICAb

T>k APCTE f-1UILtDt4C -THAT VQAI L L t*6F F=LOoDIT) INTr-

P -)CE.SSW E *CNo MI c- Lcss t~a AAblmow T0

S~~~~~~ F- CLOIJ 0EfZQQ WAFT( (&-.~N

- PA r rA

00 cOO CFS.



SINOHAL ASSOCIATES Job FARM SPkY V-T QA
CONSULTING ENGINEERS Sheet Number ?--t).
(CIVIL. HYDRAULICS. SANITARY) Dt

827 MAPLEDALE ROAD. ORANGE. CT 06477 B
TEL: (203) 795-6562

SILLV WAY C-APAC17\( G IT F -ZA)

T1Pr $'LLWA A7 '.ITE- ZA CON~SIS75 a~ F.71 F- rotLow 1j(c

I'VUT-, PI - N . S -, W T1

I-t~NyS'I-LJA 10v I~ i)EA

THE- CONTROL '&ECT10N .tAk)T174 c~r:-T
r=LF- V 4 T101k to?2.

5i'kLLwVAi c A,'PA~C' I F C sV/A. ' 1io uS F-E V ATI 0N E;0
S; TF 2A, AP) T L AcpE-'DLCA

S1>ILLNA~sf C AAc(TX 5ITE ZA C--

~LEA~TIO P I LAL0T7TAL

001(03

1930loc., 0 loc,,
100,0 10;) V 9
101.0 112? 0 I..

102-0 15 0

104.0 Iz17TS

cs0122 3Z13

10T. 0 (27 -(04s3 7170

107.7 130__ _ __ _ __ __ _70 _ __ 8700



SINGHAL ASSOCIATES job C-AAf',Q0 SITF- -2A
CONSULTING ENGINEERS Sheet Number 1-
(CIVIL. HYDRAULICS. SANITARY) Date T

827 MAPLEDALE ROAD. ORANGE, CT 06477 By c ./

TEL: (203) 795-6562

*1 &ILLbvAy CAP'ACIT/ 17 R

I P 'S-P1LL W 4 A7 S VTE -Z F> CcNS S OPF -TIE
FLLOWING'

O NE - ).25~ L-Ow OPITICE: INV, &Z-)

ON i cb 1I SE9.v -I -

T IL WE CPPT171 AE-T~o VAPJ'A CTEE 0.C

FOR SI-F -2-e ATR F -A V-s i-AOVS - ~L-vAvyO7

S P I LL v" c &,FA c vT y(sI T E z R)- ci=.s
E~rVT~PI'NC.IPAL- EMTGc'Fcy ITT

c5,?tLLW~AY /
ST>IL-LAAJA Tcf2 _______

__0_ loc.-

102-- 275037

104-0_ 1,20 765__ _ _ _ _ _ __ _ _

__0(__ 12 26

107-0 117 -313 34

1077__ 1___ _ _0 _ ' 70 _____ ___IQ



SINGHALASSOCIATES JobTES A
CONSULTING ENGINEERS Sheet Number A > -4-
(CIVIL. HYDRAULICS. SANITARY) Date . - 15- - S I,

827 MAPLEDALE ROAD. ORANGE, CT 06477 By, I-f " /
TEL: (203) 795-6562

C1aN SP l LL ,Aj A C AP AC IT OF-
~~V7? Z A + S. TE

S&PILLWAY/ CAPACi7Y SbITES 2&.+7-6 TCR&-
E LEVATI0 1  pjltCIIpAL SAE4 NC'/ TDTA

SPILL VJ ,.Y S PILLL)A\S "-D___,__

.oo "

2oc 0

I9 0-c 2 I0 Z12

100.0 219 0 1P

i L i 274- 0 ..

102 -0 Z30 o0c

23.4 0o f~

Il 04-0 2,40 Z5 46 Z--- 5.

IOS-O Z4 - 4-71 4 ?o
OG, _o Z60 74 50

107.7 Z19 zz4(00

L



SINGHALASSOCIATES Job___________________
CONSULTING ENGINEERS Sheet Number "- S
(CIVIL. HYDRAULICS. SANITARY) Date 7. S -

827 MAPLEDALE ROAD. ORANGE. CT 06477 By ) ./

TEL: (203) 795-6562 T.E Z. .-A +Z E) SPILLWA/ CAPAC'lV u .\V

II ____t III i_0

_ _' _ _ _ _ _ _ I. I _ _ _

.HzI _ _ _ _ _ _____ ___ ___ .

1, t c Co , -

, I I
- 1 !! I i !

"!--. . -,. • - - -- _ _ _ f



SINGHAL ASSOCIATES job FA c;SITE 'lA
CONSULTING ENGINEERS Sheet Number -D)- 6
(CIVIL, HYDRAULICS. SANITARY) Date TIE)613~

827 MAPLEDALE ROAD, ORANGE. CT 06477 B
TEL: (203) 795-6562

r- C'-1P) P -v

HF)C'NT A-GOVE V,'AT7F-R rSu)QAcT URRA

wAT1-- SuRFAr-E Plsr~ CQFEST '&TR -
F-LF-VAT 1OW OF EMEPGENCY '(fz A, cPAICc

5 ' 2 -5 6- 1 jr-O

too - .3,5 -7z -0 2 3T,0

IOZ-o 92).0 ~ 37Z-0

10A4-0 7-5* 9?-o 45010

105-0 8- 56 0.

107-0 10.5 I~C

107-7 120. S42o -0



SINGHAL ASSOCIATES Job , IA

CONSULTING ENGINEERS Sheet Number J- 7
(CIVIL. HYDRAULICS. SANITARY) Date 7- I I ) 9 's I

827 MAPLEDALE ROAD. ORANGE, CT 06477 By_ R - / 7 s.
TEL: (203) 795-6562

IF N

_ _ _ _ _'_ _ _ I -1

If I.tI ______ I
17I 1

-______ IX I  ,, I __ __

+a

i c

-- I I I I l ____,__,_

Li -- r-'- i1 i I

L III i .I ___ - -

-! I \ ' I I _ _ . ...

i ili I II I '
*..L

I u

-.-.- -- Id -)"s____

i\ a
___ _ . i• _ _ ji
'llii , .i

i1ii iI ,
4 ! f I __ _o ' II I ___ i J I ___



L 7D-R144 588 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS 2/2
I FARM BROOK SITE 2R DR..(U) CORPS OF ENGINEERS WAILTHAM
I MA NEW ENGLAND DIV SEP 81I NCLASSIFIED F/ /0 NLi3



L3.
L 136 2

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDAADS 1963 A

I

111.6MICROOPY ESOLTIONTESTCHAR

L. .............. ....... . ..... ... ~ NTIONA BUREA OF.. STANARD 196 A.. . . . . .. ,, . . . . . . . . . . . . . _



SINGHAL ASSOCIATES FAPMP~ooL- Ai A
CONSULTING ENGINEERS Sheet Number ---I - F-
(CIVIL. HYDRAULICS. SANITARY) Date 7. Z2z

827 MAPLEDALE ROAD. ORANGECT 064 77  By c ~ .

TEL: (203) 795-6S62

PL-LOIA RL.QO1)) oGPfl

eST PLOOtD C-P--') r00 cOQ cr-

A; c- r- 'D lQ- LO C C ~T' 0"o 4 S-, !JA-TIAL

1 01

i)-A~vr)ZCC-P ',,Tv Tc) ATTA,'NjlTNT OT: TIr-A I,/

PEA)L RPKTC 0rZ I)iOF C~&

A I NAAt 6-E: A L i N Ac- t

(-I T AL k(- LNF

FP0 oM VJRkCV- Tr 4 HOuR&

AWD2.47 x 4 = 10 .7 PouPS
;AN 11 4 OUR~S

7 WE -rPT A NC-,VL t,-, kD C IZ± A T-4

A C L



SINGHALASSOCIATES Job - Tr
CONSULTING ENGINEERS Sheet Number____
(CIVIL. HYDRAULICS. SANITARY) Date • ,

827 MAPLEDALE ROAD. ORANGE. CT 06477 By

TEL: (203) 795-6562 N Z L Q 7"

-3 b -

m,~ V

I A l
I _ _ _ _ _ _ _, _ _ _ _ _ _ _ I _ _ I _ _

r_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ I _ _ _

17-

I I _ _ _ _ _ _ _ _ _ _

Il _ _ _ _ _

i _ _i _ _ __t_ _ _ _ _ _

'I i I.i
_ __I! I _ _i_ 1,

Th i L.LJJJ N N ! i _____



SINGHAL ASSOCIATES job "7...P,,

CONSULTING ENGINEERS Sheet Number - I D

(CIVIL. HYDRAULICS. SANITARY) Date . I I
B y I- C, -

827 MAPLEDALE ROAD. ORANGE. CT 06477
TEL: (203) 795-65

NJi i NZ! q IT

o ', : " 1 lp

in TT..... I1-I IN _ __ _ _

II I I I

ci iI _ _0 _ _ _ _- -

__._ _l In 41 !  ri' i

-; x i o IN V!Z diI ,I

I- ~ .KL _________LL _.4

I- , I ~1 I i

2 -e,

-- ~ ~-. -. --- -- --- -. -

-~ IIII~ji ;' ~ -~ ii

J ~ . II _________ ________

__ I L I 'N _



SINGHALASSOCIATES job 1A~ Q - 'AT£ ZA -

CONSULTING ENGINEERS Sheet Number • 5-11
(CIVIL. HYDRAULICS. SANITARY) Date -. 1. l I

827 MAPLEDALE ROAD. ORANGE. CT 06477 By - £ '. &4 /-

TEL: (203) 795-6562

p~ LI d) W I L

1 V

IA, i ^ I

_ _ _ _ , _ _ _ _ _ _ _ _ _ _

ii

Fii , 1

Ii

____ ____ I ' I __________f

S. -•- =-*t*- 1 4 " -I -h -- I _____ _____

9 i -\ 1 [1, 1"

' I_ I Z II I - = - i

, , I __ ___ ___

111 V i I _____ - i

-..-. I-.......,-.- I - I [ , I I

ill'' I I_ _

___________ I I ________

___;____ I I

i i I I



SINGHAL ASSOCIATES ob FARMPBRok !rtTE zA 2A_
CONSULTING ENGINEERS Sheet Number :D - V'i

(CIVIL. HYDRAULICS. SANITARY) Date 7 . 25,- 1 P.1By .s. .s
827 MAPLEDALE ROAD. ORANGE. CT 06477

TEL: (203) 795-6562

)DAM :AILVE PLOOr' ROUTING

As > E. CORP'S OP EticNES_ R CUILbE IN T

77

V 4 p_. ' 1 - -AM ,P-A- OUTFLOW IN C

Vi 6 = P'__ACH VOlTH = c)OF -D.:)Am L..GTH

AT MID- HI-C-,HT

4t 16, H C T- 1-fOM S rEAt 1- P' F TO
pOOL rL\EV=L .T ILU-- .

i t)S-TvTU7AT1 - r4 VLEL L SJ& A0b FN

As (o.A 7440) AMD '-

35 so SA 4 4,000 C FS



S-N 0 d V

* J .z -' 4

L. -2--

i "  
_ u

w1

U,€' 0

cr



SINGHAL ASSOCIATES J Aob__ ____________ A

CONSULTING ENGINEERS Sheet Number At- '4-
(CIVIL. HYDRAULICS. SANITARY) Date 7, 1. 9 A

827 MAPLEDALE ROAD. ORANGE. CT 06477 By k £ / (

TEL: (203) 795-6562

( [-T) T.- s !=: v. , ( " I (c P ,

I ,~17 sor. -I - :

,,,5 5)
Y-SE C huN :- , ,F~

ELs-o I l [t ! zh A' I j-z __ _ ___I ____, __ ____

4 I65' .143 319 2 Z-9
Ito!__ p., i i I ______ _ _ _ _

S2. ___ 'I ! O I I ,

I: ___ I ___ __ _ _ _ __ ,I_ _ _

Ii' ; ' ii ,_____ ! i

*.1 ,

__ _ , I __! __ __ _ __ _ _

__ _ _ _ _ __'4

ll1 - ______

II I I

I I,

I I t , ,t I

i ~ tI I F



SINGHAL ASSOCIATES Job -A .?:,oov Sit -ZA DAM -

CONSULTING ENGINEERS Sheet Number -D)_ I5
(CIVIL. HYDRAULICS. SANITARY) Date , -2_4 - t(

827 MAPLEDALE ROAD. ORANGE. CT06477 By P" // S.

TEL: (203) 795-6562 X- 4= Ec 1= -TA 2. ic

ID 1 A i /p, ,
______ IF~ (SFT5 I -7) FT;/,SF-c c

711.0I . -7i .o l' '6 -- l--oI -t 
- J

I

7' T 7530 1 i iz40 4_ __ __ 't;

__730 IZSPZ 3 ,, I 0 ___Z_00

1 ,' 1 7

14 '7 K 7-27 IC _P

i zi _ _ 'i _ _ _ _ _ _ _

________ I __ _ __ _ __ _

________ i I __________
i l, ,I! I:'

! I --. I t

I ' ''
! ! !I __ __ __ __ __ _

II ! I !,I I I I ______________



SINGHAL ASSOCIATESJo A cj tZA2/

CONSULTING ENGINEERS Sheet Number -. a
(CIVIL. HYDRAULICS. SANITARY) Date *

827 MAPLEDALE ROAD. ORANGE, CT 06477 By -..

TEL: (203) 795-6562

1IL

X - TF- c ~ zF

Po 
4 'sI

4,N'D Az A-O'Zo

STOf-AGE V-OU'F - ;oOx4OZO//,A--60- 27-7 AC 7

GVtTAC S7 0T'.~ V 0Lf 10 (- - yz ,27 .o + Z7 '

-2 -- s A c.

V- O\Trt LOVJ QELOW Y- srtcTklc) --

1?2-F .3 60O CS. Awt )-4 IG7 F:T.

POST F:AIL-UPtP LC1 7 LTA710N = 77, D4+ l-77

10

-A 10.-0



SINGHAL ASSOCIATES S'- 2A DAMjob F:Af- Mct ZOLDA

CONSULTING ENGINEERS Sheet Number 2)- '7
(CIVIL. HYDRAULICS. SANITARY) Date 7 -L6.

827 MAPLEDALE ROAD, ORANGE, CT 06477 By l-<- S

TEL: (203) 795-6562

DAM -TAILAjfE JT ) IE \/C)U-T 4C

/

S-©.#,GE VOL.AtAE : 'TOo x, 5I1Q -35&- "- l A{'

-- 0 P ' OF 10 N C)r

IZc 2  4c2 SF

STOTZ AG£ VOLO UtE - 'TO l , - AC.~- A0 490 o F.

C, 0 ,40 Y,0 0F ,) AZ7 -4 A ZO -O

"PIE F A1LU1 E F L0J ZA70 /2/Qz 6cQc_

FLOvJ bE' -= T -]1T.

ANb ! L-0 A VAT( = "\-D-A47 T -- = 797SA T -;0 o

F- 0-OcLCX) C -  A iN-H .c - o

TALf- LFF- T. C- - 7 , - - a0

IR AEE -FAIL , F- '~uF L VUT J - 7 0Y, , 10/2

F O bpV 1 4- 7 TTI.



APPENDIX 

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAIMS

I



NOT AVAILABLE AT THIS TIME



AAll

4m-

SY
txf

~' ~0* f

6 - .g- . I

* 

Al

3*~rmw


